B cell response pathways regulated by IL-5 and IL-2. Secretory microH chain-mRNA and J chain mRNA expression are separately controlled events.
We have examined the effect of IL-5 and/or IL-2 on the expression of the secretory form of microH chain (microsecond) and J chain mRNA in a homogeneous neoplastic B cell clone, in which proliferation, IL-2R up-regulation and entry into the IgM secretory state are separately controlled events. The IL-5 signal triggers a partial induction of CL-3 cells into the IgM secretory state, characterized by a striking increase of microsecond mRNA expression and an increase in the ratio of the secretory to membrane forms of microH chain mRNA, with a modest increase of J chain mRNA. In contrast, amplification of J chain mRNA is accomplished by the late-acting B cell differentiation stimulus, IL-2, acting on IL-5-pretreated CL-3 cells or acting simultaneously with IL-5 on CL-3 cells. Such dually stimulated cells now are fully induced into IgM secreting cells. These results define the relative roles of IL-5 and IL-2 in B cell differentiation by showing important regulatory effects at the mRNA level. In addition, these results substantiate that appearance of mRNA for J chain, a molecule key to the formation of pentameric IgM, is a limiting factor for high level IgM secretion. The separate control of microsecond and J chain mRNA found in CL-3 cells stimulated with IL-5 and IL-2 elucidates a molecular mechanism by which these two lymphokines synergize in the development of CL-3 cells into IgM secreting cells.